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Abstract

Background: Overhead throwing athletes common due to wrong throwing
movement and overtraining, causing muscle imbalance around the side of the
shoulder joint, causing abnormalities rhythm between scapular and humeral,
the subacromial space decreases, resulting in the phenomenon of shoulder
Impingement syndrome, serious even lead to superior labral anterior posterior
effect throwing performance. In recent years sports taping widely used on the
sports arena, mainly to relax over-activity muscles to relieve pain stimulation,
giving the muscle tissue a protective effect, avoid exercise injuries. This study
investigated the patients with shoulder impengment, if on the process of
throwing arm cocking and accelerated phase increased shoulder stability,
enhance lower trapezius, serratus anterior muscle contraction and relaxation
the upper trapezius muscle contractility , whether an impact on the
subacromial space or not? Methods: Recruited 15 baseball player male and 16
health college males from National Taiwan University of Physical Education
and Sport, use of composite shoulder taping were engaged with or without
kinesio tapping exercise testing, the use of shoulder isokinetic dynamometer
will be fixed at 0°, 30° 60° for 35%, 55%, 100% of the scapular plane
abduction exercise test. Collected isometric muscle peak torque changes and
use of ultrasound detected acromion head distance changed, use of muscle
action potential signal analyzer collected upper trapezius, lower trapezius, and
serratus anterior muscle EMG. Discussion kinesio tapping to improve the

impact of shoulder impingement syndrome. Result : After tapping, the activity



ratio of wupper trapezius significantly increase in 55%-0° (output
power-abduction angle) of health group. In baseball group, the activity of
upper trapezius significantly decrease in 55%-0° and 100%-0° after tapping.
There was no difference for the activity ratio of upper trapezius when the arm
was elevation for 30°-60° of health group, there was significantly increase in
35% output power of baseball group, but decrease at 55% output power.The
activity of upper trapezius was significantly decrease when the arm was
downward for 60°-0° in 55% output power of health group, and it was
significantly increase in 100% output power of baseball group.There were no
difference among lower trapezius and serratus anterior activity between
groups. In upper trapezius and lower trapezius muscle function ratio, it was
significantly increased in 35%-0° and 55%-0° after tapping in health group.
However, it was significantly decreased for 55%-0° in baseball group. There
were no difference between every output power-abduction angle among groups.
The wupper trapezius/serratus anterior function ratio were significantly
increased in 100%-0° in health group, it was no difference between every
output power-abduction angle among groups.After kinesio tapping lower
trapezius/serratus anterior muscle function ratio compared to before taping the
output power - abduction angle were no significant differences between
groups. 35% -30 °, 55% -0 ° and 60 °, 100% -0 ° of output power - abduction
angle acting on the acromion head distance were significant increase in the
healthy group, there was no significant difference in baseball groups .
Acromion head distance variation for each output power - abduction angle
effect were no significant differences between the two groups. Conclusion:

Kinesio Tapping for upper trapezius muscle activity have more significant



Impact that can changed EMG activity larger within a short time of the
athlete's functional effect. However, the mechanism of action for the health of
groups might be different trained Specific Athletic, tapping would stimulate
muscle activity compared to the special athletes weak upper trapezius and thus

inducing an increase s acromion head distance.

Keywords: Kinesio Tapping, overhead throwing exercise, acromion head

distance, EMG
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AWM & I A P F2& &R B X g4 &V 0 B M &L
Fp ¥ A EY P RmER M g Eeg kA SRR
OF M o oo A OB OH R s 2P B F R h E e
(rotator cuff muscle) - & & v 4 ¢ & £ B + o8 B > K ™ F
(scapular) ¢ # # % s + * (upward rotation) ~
(poster tilt) ~ p # (internal rotation, IR) & & & - 4 #

2 P is o g R g ikw
¥ (retraction) - = % g ¢ L@ - % H g i ¥ (shoulder
i

b RW R At g

(clavicle) 2 %= % (humeral) ¢

impingment syndrome, SIS) &
Moty & R E_~ 8 M A R R D Nk R OB A o HF Bz
g2 4R L X @ FE M T 2B (acromio-humeral
distance, AHD) % > -

K oRR ok o ®_ i 8 3 ik (overhead throwing) :F & B & #
Land@E R G L2 - > pERGTHFEEELORNERTER L
ook b E 22N T F A A G oo@ Kb - 2 RE S F
AL g ARG ERERRE SRS 8RS AT A
PR ORI i g A e & R FE RS AR EEOH
Ar sl g s i o2 T A o F R A 4 N RR o w8 R
AT fEa o priE R N AR T Z R R A AR &

S A A

qE KA FE A R 2o ER G T g LW
Roend e £ 2 > @ SLphF 3 8 F R B OF AR H LM S SR



PR R R G I HFLIPF AR MR T R 2R K
g kL A~ % B ¥ (Callaghan, 1997; Simoneau, Degner,
Kramper, & Kittleson, 1997) - 1973 # p & ¥ —*‘Ff Kase 2
e posk pb F (Kinesio tape) o 3F R REF W S H R
FERER G Pyl A RERE 0 0E A
AN %ﬁa‘ﬁ EIE G N - A A P S S l\ﬁfﬁf_*]%& e

Pa:)

OB e AT TR @ R BER R ERG L RE
PR T Rt AR oo m RETF OB LR TR EREEAN LR
fl B > 2 ®_i& 2 4] # i (Chang, Wang, Chou, & Cheng,
2012; Kase & Hashimoto, 1997; Kase, Hashimoto, Okane, &
Association, 2003; Simsek, 2013) -
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A VR B I B B - R T L BN | - -
P Ed o A AETEREPFR L A ME R SRR
ook AR > e A AT R AR E R E G
oo X A VOB F oA " OME R AR o

-~ A M E s
(-) M & g p &
BB & 31 &8 d £ F 2 f g f e BRI

B & (glenoid humeral joint, GH joint) ~ A % 4 % M &
(acromioclavicular joint, AC joint) o~ %2 33 4 B &
(sternoclavicular joint, SC joint) - f# gt 4p 3 & 2 & 24 i *
SN A B e S

“ﬁ% K . - BRI 2 T TR A R R S

e
a2 ¢ R E R A g e HE e R DA RS
P F o Bk € ity EOR R R A
taeast g2 i HE g ey 2t g g LR
o A H Y A M e E B R e T Rl A A o
A % 5 b > + & 2 sv (upper trapezius, UT) ~ & & =3 s

(lower trapezius, LT) ~ ¢ = 42 %> (medium serratus anterior,

MSA) ~ & = 42 %~ (lower serratus anterior, LSA) e F iF

#

el

o # R o oen by ¢ A 2 sv (medium trapezius,



MT) ~ % ;%> (rhomboids) -~ # % " (levator scapulae) -
39 -] v (pectoralis minor) ¢ & g pF & owm i b g v F 4
AT oz T o 4 o = & v (deltoideus) £ gk b o
(supraspinatus) % it ﬂ'ﬁfﬁ Bk Ay BE EREL AN
¥ A 4 T *_4 4 (torque) (Escamilla & Andrews, 2009)

|

o K B ¥ v X R iT * (coactivation) - & ## B # AR MO
& B 1 0°-30°pF > B R T oRv gk b [T ovv g e F OF PR L, ¥
Pz oA e E M 4 o 2 F b o4 30°-60°PF fR P e s B o T o
Bk oI F fE oM, b3 3 90°-120°pF K v T o s gk b oAU /gR T
L g e (F R B 4e o A OB OB 0°-60°pF o b AL 2 s H o 4p
LA USRS A A S S R S L S I S S S
(rotatory force couple) # % m™ % A& 24 1+ * & i¥ (upper
rotation) (Smith, Sparkes, Busse, & Enright, 2009) -

(=) &+ &2 F &

i & v * 3 2 %%+ (glenoid humeral ligaments, GH
ligaments) £ sk 2 i F (coracohumeral ligament, CC
ligaments) - H ¢ 2 = 4 x d T 2 gk K F (inferior
humeraltransverse ligaments) ~ ¥ B erep % 2 # & F (middle
coracohumeral ligament) ~ }+ = chrej R 4 F &» F (superior
coracoclavicular ligament) = f & % &2 > & 8% FE & ¥+ §
ok AN SRR Y L RETFER D
FoR-F R R R A - PR AR PER R R R
L3R AME R EE BB LRy F R RA
T oomE B B R E R AL A h g EF
B oA B v R 3 iF % o T F 3z g & (inferior glenohumeral

ligament, IGHL) # 4 5 A N & € & h £ T & 4 - Turkel %



Ap @ P oo B IGHL & 90°% <~ F B (Meyer, Klouche,
Bauer, Rousselin, & Hardy, 2011; Turkel, Panio, Marshall, & Girgis,
1981) ~ ¢k *x_ (Stefko, Tibone, Cawley, ElAttrache, & McMahon,
1997) 4 #in = % FF f F 4 & cho m A D EF 2 g B Ao
(coracoacromial arch) # & » T £ 2 h# i s F R &2 I
FE R FE e o 5T 4 # 8 (Moorman, Warren, Deng,

Wickiewicz, & Torzilli, 2011) -

=S~ A& e e B BEE

v 3 o2t 85 (electromyography, EMG) £ B & & & 2 4 4
AV EkpERA T B 6 2 2R (Phadke,
Camargo, & Ludewig, 2009) o A # § ech#s (7 4 4] :x & ¢ §

#& % v (delayed activation) - %> g 44 it (deactivation of

muscle) > R g @ e p & 2 2 Pz & 3 E A e R
ok R TP E B R FE RS T o A2 0T i o ¥
(Phadke et.al., 2009) -

R E A AR R e T ow e R 2

oo OB O& o4 & R A4 Y 40°-100°pF A 2 E M e 0 A OB
& 3 & B A 2 70°-100°pF wm 4 st E M M (Peat &
Grahame, 1977) - & % & § B Rl ¢ ~ T @ 4o g @ B0
(Wadsworth & Bullock-Saxton, 1997) » ¥ ¢ ~ T & 3 syuiv g

B 3 ot B E i R % (Cools, Erik E Witvrouw, Geert A

Declercq, Lieven A Danneels, & Dirk C Cambier, 2003) - #

I

AR L A i A - S AR =i e A R A 8
T S N A Lo N Y B A EVE A A AN VAR | B
i % % & # i B# (Phadke et al., 2009) -



Reddy 4= Myers & 4 & ® @ A B & 2 H g g # &2 ¢ § 4
SR E R R R I R R
¥ bSO g 0°-30°PF 0 = & v x kAT HE E R R A

LB LGN SR I S L ) - B ism;—é,]%;a‘a’

N

be o B A EE b 35 30°-60°PF 5 #k T oAU s oM T sUZ P o= § AU S
Moo gk osv g fF o T vk e fE R 0 o Reddy v Myers
A8 R A F R 4n 60°-90°pF gk T v R PR K o T
e LR e & B 4. 90°-120°pF > v E M0

7
BEM LR o8 AW OT ML E R MR kT v kL e (R OF R

g

# 4 (Myers, Hwang, Pasquale, Blackburn, & Lephart, 2009;
Reddy, Mohr, Pink, & Jobe, 2000) -

@;g-ﬁ%;&;é \Tﬁﬁygum;—é.fﬁ}_ngiﬁ\é,‘i% L N T

Aot B OE T RA B S R H o B 4 A et R
@b - HAMRESAHLE T > §422 73 2RF AW
FAHmALFEAF B ERT TSR EA Y LR FE
SO B M o do % T AL S osugr b oA S RUE Bodp ol ko oA
POV i % R E T ERA R E oA e o e
CEA SIS A A A S AL SR
G B R T GG - A L RN A SRS S S S
wmoe M %P AP R4 5 ks (central nervous system, CNS)

45 3 e & v § = (Cools, Declercqg, Cambier, Mahieu, &
Witvrouw, 2007; Cools, Witvrouw, Declercqg, Danneels, &

Cambier, 2003; Wadsworth & Bullock-Saxton, 1997) -



W OFOHHRE B 9 P W 5 o ¥ he b TR~ e sk o BTk o~ o5 zk o

F R S LA FERY > A M RPN A
AR A A A - @ F AR M BIEE SN TR R
WA Y R E R A L BREH A w32 B Y (wind-up)
~ B ¥ (stride) ~ 4B & B (arm cocking) ~ 4c i ¥ (arm

acceleration) -~ i # (armdeceleration) ~ 82 % # (follow-through)

o

Foot Contact Max ER Release Max IR

Stride

Wind-up Arm Arm

PHASES ’ Cocking Acceleration

Arm
Deceleration

Follow-through ‘

B 1 3k 3 s 8
(Fleisig, Barrentine, Zheng, Escamilla, & Andrews, 1999)

PEFF L ARE¥LLI AR BRI A LN R
s TEE Y (wind-up), o A B S E B RS R
R TR R .

B OB OB @ RE A WK D OF G PR T B
(stride) ;, > A B & ¢ A& 4 B ~ ok T b B g ool g s 0F
Bk e boog g s PR gt e B KRR e
PN O B O I TN N T G TR Sh i RN A



(Meister, 2000) - & & v < 4t oo E FSE IR

m

éiﬂ@ﬁﬁ’%%%ﬁjmﬂﬁﬁﬁiﬁ@wﬁﬁﬁﬁﬁ
Mok R R R R e B R TR e s T R A 4R
TR KA FRE R E D OB oo

PARFFMAAIF G o8 PSR S BITRTH
b B T 9 ¥ (arm cocking) ;o B > £ K £ K &

SAM OB R BT A W A F Do F BT o g o

BAe s m P e e o @5 FRLAEAZRF A

‘ﬁ\‘:ﬂ

WBOE e W O H o, F g ko va'ramg;a{;%@;.uqigﬁﬁ,
PR B Y ¥ s 0 FoE Tk % ¢k £ % (Bast, Weaver,
Perese, Jobe, Weaver, & Vangsness, 2011) - & * T »v 4 M g
PR e E s N F LR R R W A A T v g g R
T % o, B o T osu 4 Forg o Fod o g R T iE B R
g A o T oar f BRP A FH A S kA4 (effect of
rotator cuff muscle) -

BOAOM S A < A R Pl T gy
(arm acceleration) ; (Bast et al., 2011; Escamilla, Fleisig,
Barrentine, Andrews, & Moorman IIl, 2002) - v i ¥ & &
oo R E e B A RT AR R o
ek MagddpEdivmyedEF AN T e & F e @ 4E
(R U (R AL RIS S S S A L E T T
(gleniod) 42 > -] Fl %% ~ gk T s gk P st FE Y B o F oG
o me g B s Foesox F g 42 ¥ (Escamilla & Andrews,
2009) -

S S N - B

oA 2 5 2 B TR ¥ (arm deceleration) ;  (Escamilla,

Y

R N S RN ST -



Fleisig, Barrentine, Zheng, & Andrews, 1998) -
Boas ok TP oo ) o kT o s ,J~]ﬁ]ﬂ"b\ = F] 5~

ER - ETEE T RS N R

=i}

AACA M & e w s =4 € (Escamilla & Andrews
BM & &~ p & R w I A MS = 2P @ f G

(follow-through) | U A I S =L E A L

™

WA LR AL EY LG T
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¥ - & A& aREEEREHN B

FOM & R oF LR A4k E R R L R R 2
- B F B E 14% ~36% F E o F R o A F) G O oA
oL oR ¥ A A HFREHE AN ERR
moA IR RESEAG AP REEREY LB
Booog B oo Ao Bk s PR BFA S Rk R T g LR
Ao - A HA FERERFEEE DG TARY
AR E B o~ P Mg s Bork P akE o2 ¢ o M E SR
BA g EHE o b 3 F 31.9% -~ Ak HE P &M 12.3%
B 613 X @ E Y G AL 4L6% EH R LEH L EY - E

w
Shet
ra
-3
M
Iy

ﬁ%ﬁ
o
F_L

X R A HoR F ¥ OF E (Mohseni-Bandpei, Keshavarz,
Minoonejhad, Mohsenifar, & Shakeri, 2012) -

% %9 ~ s~ (pectoralis major) ~ 3 ] ¥ 3 B A 0w 2§
s b A R F A5 0v s @ T oG dE e s T AL S sl 33 opF o L opk
Flog o~ Fmoensep 4 R o d T ogE g A 4 A om o F o g ool
cF A w2 vk BAR kAR E W AN R
PR A M HEm AR E DD B R

S

B4R e o2 £33 B F W Z % ¥ (anterior
glenohumeral ligament, AGHL) ~ & Z % & # (poster

glenohumeral ligament, PGHL) T A oo F F]A BT o

3
—=

7,
=

e VU 4 F 2 @

E-D

i E A
PGHL # # & » £ 4
ok B o R e Y s F

Bl g LR G

oo AGHL 4% £ 48 % &
PR R fREE R
Ao R A MR N AR LA

b xE # T Y 2 b - B v R ER VU ME
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|
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(scapular dyskinesis, SDYK)
SR AT S
A R R F A R DA R R GRS
(Phadke et al., 2009)
and McMullen

- & E R M
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¥ Fl s R

TR g

£ % 0 &



T MR BN R ¥ E @ geed £ 3 & (Hung, Jan,
Li

in, Wang, & Lin, 2010) - ¢ & 2 #»v v T A 2 3ud F X if A0

3
o

3, 2 ¢ Réjfjwm‘@?«fﬁg?i%‘i AW OE B F o M A A

B & & ¥ h *4 (Merolla, De Santis, Campi, Paladini, & Porcellini,
2010; Thomas, Swanik, Swanik, & Huxel, 2009) - 3 % = 3 #
F oA mFERHBREEFE R vz kT vg 4 (Merolla et
al., 2010) > 3 4 A B & & FH btk o @ & 4 i e
AR R A O g OB o A ¥ T & 3 M (Silva, Hartmann,

de Souza Laurino, & Bild, 2010) - # F 4 & » A ™ & & B &
e A M E R G G OEEFMRG FR LA MR A R

i 4= % % (Hung, Jan, Lin, Wang, & Lin, 2010) -
FANE v R E B R R A FRA R RE R RS
@ ¥ #

RO H 5 R4 e o P
LI G N tg-\,tufg__pﬁni—%am‘—r;,l—aam\ﬂfrﬁégamgjﬁ;};};ﬁ%
=)

i—%ﬂmﬁ%qjgmg MoN B

~

o F P A3 o T oA S Lo F A5 U BT

~

e /
gered B2 R P EZRESHE T AT D B L
it

T 7z B (acromio-humeral distance, AHD) -

=z~ %2 M % p & 72 & (glenohumeral internal rotation
deficit, GIRD)

FAM R e B SR F o § B R R R R
SRR E A 5 R e o PR S e A e g

2

B o i
LU S N SRR R R R S O LR sl ol S A S
Bé'ﬁ‘g‘ﬁg‘hié"%ﬁbﬁgﬂ,;i—ssm\-r/,l—»sm‘“{4}5%1}1'@{5&
L4 3 F R E R R R E T AN e B

Bl 0 % K AHD -
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E_HE VU A A i%fx;gi%a\lﬂz'ﬁ‘ﬁ'ﬁﬁﬂfi%%‘frl £ T_ A5
PFED R T k> Rl RB R J S v AL R

Py .
c2 <

=y

E T o A A

NS

4

R e d A T s ¢ B R EGOEHE R

W

ﬁ?‘ﬁv’tféﬁvi ZoF T4 - @ A B & b 2% (external
rotation, ER) & & # 4 ~ p *_ (internal rotation, IR) % & &
‘> (Burkhart, Morgan, & Kibler, 2003; Burkhart, Morgan, &
Kibler, 2003a, 2003b; Lintner, Mayol, Uzodinma, Jones, &
Labossiere, 2007; S. J. Thomas et al., 2009) - Rowe and
Zarins (1984) 45 & & B & iﬁf 70+ B o & 2 g Rk (dead
arm syndrome) 4 > £ B & ER{r IR = % ¢ g ¥ 3 7 §f
(Bast et al., 2011) -

W PR Rt v p 4R 3T 2 FlF 0 Al TER
WEHR YN FE Y R RRE T ERA NS R
e gAY Y R LNt R A NS AN
wor k& R b & 2 2L RO ERE B R At 3 PR
oo K 2R ME MR R L FREEFL e
T § 4 o Burkhart (2003b) % &% 3 "= M & p # 72 & (GIRD)

<

BB RERIAR O o P E R <A X 20 R 0 3 R ER DR
9 i F R RER D AN PR REEH RSB AP
A S T (Burkhart, Morgan, et al., 2003b;
Kirchhoff & Imhoff, 2010; Merolla et al., 2010) - = & & ¢
EEH AR EHAEME DRE - LWL E R g A SR
B oopwm 2@ PP 427 HRRE - HIYE §

¥l &

I

RARGRE R A R ERNR A DER o
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(1971) #= 3 @

]’]ummrs]:#:,\. ’
S| fe N E oo F A
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4

(Ludewig & Braman,

> s 0k
;K U J& LTS

N BB SR

o Dijkstra and Westra (1978) & n g EA-

-

& o

EEL’?‘JE_E‘_&? Sy

Wi 35 4 o

100°pF » 9z F 5 € B i 1
g i 9= ¥
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oAb vedg g 4 G o (2) # i g B RER NI
oo P @iz HEREH G RE R G B F LY SR
R fereus (Page, 2011) - Bernhardsson, Klintberg and Wendt
(2011) & Z A M & 2 HFrEEF L R 517 F & Lot
BRI R R Ak h s A A A &R 2
B e fs RV E & 4 OH TR TR M O MRS T kR
Moy ipd @ BRERHA N oA MERA G BEFM G
#Fowl A A A ek R sl de e omoA f O F X B (Silva et al.,
2010) -

w4 A F kg (1) 2R BHEF O R E MO
o A M T M & & - Fp e R B AU O M T 2w T3 vk
A d &AM FTH ST 2 AAHBRABRELEEEM
g 5 (2) REAICEFER L FA A2 G 5 (3) mEH
et o ~ S RE R E& A RAABESE PR HE
AR % R ERE SR R Y £ H x4 g ;| (Page, 2011;
Seitz, McClure, Finucane, Boardman Ill, & Michener, 2011) -

b L R BB R B G B g e R (5 A 2 R h R

£
B @ kL B A %A (Phadke et al., 2009) - ¥ %
4 A Hozk # T pF £ EF 4 i FF X (cocking phase) o gt pF A OB
@ F R AR 2HE o hEZE N S E T o gt I RT e
oo gh ek € o Pl oK 4 2 B Z & (posterior labrum)
Zp e REEAE RS E R R RER R S R
A2 EAEGE o BT R AR Z RAH L HE oA R
WA > T EEHA A A M SR E K B EFR

B BRERABEBEFE LA R o B E A
FE R #F @R R

e
& v
S
# =
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- ~ PURN B F AR S R

oo 2k ph BB 1973 & d Kenzo Kase #r# @ o L d
Faafs o pb? 0 F Ry e g B g B RS
R REF o REF BB T L 35% R E R EMHTT
w3 F 5 % > i ik i ggﬁ;@éﬁfi%éﬂﬁvm# FOE o R
ZEECHE VB A R I B S I AL S IR O SR
BAIAMERL > 7T R ER G T 2

o e s A F (Kase & Hashimoto, 1997,

Rl

goE B A A g

W

4 X 4e iE
Kase et al., 2003) -

LN R BE R R LA B TR & 5l de hg RSB ehvp o @A
7 & ¥ ¥ & (Host, 1995; Laura Schmitt, Snyder-Mackler, &
ATC, 1999) -~ *c %L ET‘ G T A5 B A B U~ -8
F oo mrpeg XM &as &2 AME L (Simsek, 2013) ~ #
Beove oo LA T R R & T R Ui §5 % (Fratocchi et al.,
2013; Simsek, 2013) ~# Hl# & @ HE 2 g S K% 7 B K (Thelen,
Dauber, & Stoneman, 2008) -

Sy e p e BEF Y R MY RRE G

BB BB T RS AH SR i 2 AR R
v 4 (Lin, Hung, & Yang, 2011) - & @& B % & § 1+ & 3 o
gORE R E e s R B g R F R RIOR FEE - KB A
MR FEdd v 0T TR RSN EE RS (o
F 1°-3°h ¥ 7)) 2 & A Xk HF oK (Lin et al., 2011) - &

o RE B (S s FHF D och BV oo F g Mo &
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CEEAEE U S TR SR B A N A
B > TASIUERRS c Fm Y F R A
ot P oA S R R R D s m 4R PU R e o e BT A S st

oA 2 3 B ¥ % (Linetal.,, 2011) - *F & 2 svfo T 4 2 v

sl S um;{é

~

2 B A v o B A K ApEEF ol o Fa T
% 2 - (Smith et al., 2009) - Smith (2009) % 4| * # &
B ¢ Leukotape P combi pack B: # & {7 A " ph B o F R+ A

A

VUGS R T O MOEE o BE R T O RRR AR XA
L ph 7,_-1'@7—, & % xR e

AOMOE RN S ko E R RN

2}
J4:
-E‘&:

By

SIS

T X s R R F M g o g
Sk F R AT MAL R K P 0 % 5 g ER Y RE KN PR
p

-
S
=

LS S S A - & s B R o ¥ LR M
AR P b N RF A Y s R G o3
MR & B 4 B & F # & B (Host, 1995; Laura Schmitt et
al., 1999) -

g AN A F ok 2 B E L MR e o R
% KM B & (sham taping) » Bl FE f £ A M & E B p
Jofe > BEB-H AT s T R G vz bR vy EMG % A M

mR R R > B % B R AN sn R A R FE Rk AR M e

Pl
fon

30°%2 60°p cnfs M & R P B W 4 > ¥ & A B & p o4c 60°
(Hsu, Chen, Lin,
Wang, & Shih, 2009) - @ A & B 4 & £ % Pﬁﬁi,ﬂ‘ﬁ B3RS

ot

g 30°2 B > T 43 ez EMG ¥ M

bR Uk BLRE A R o T MR b AL VUGE M B M w4 U

.rifa'ét e ¥ T R o T oA ﬂ’bﬂljﬂ“ng‘s_& o FU N 3L pBL OB

v

Pa 3 AR TAFEIZME R ARt ol b mE

=
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oo+ F F ot LB T oo fE oz A A# # w (Hsu et al.,
2009) > v & & A W g £ o & 4 (Changetal., 2012) - T 7
R SR AN -SRI I B SR T A B A A R
Ao~ sy X s p g4 s T A2 % ok (Jaraczewska
& Long, 2006) - %A A %K:}%?:}é’é‘ﬁ,&—"ﬁéx_};};’,;?%iﬁég oy e
FRo oA 4 BROAE MR M r FEL s R FEF T
Fooror B e vep R4 B M EER LR X R KA R A
#ic (Simsek, 2013) -
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Fr & RFABT RARETIRIHFRGEH

-~ RFAEBEY A ME AHREGE

Bz b BEg R - B - e o 2 A g g
WA ¥ T A oG ooz F BB ] chpE a3 o & ¥ A % oz F OB opE A
% 10-15 mm (Desmeules, Minville, Riederer, CO0té, &
Frémont, 2004) > AHD & & > ¥ i 2 % & B 4 fo p 38 %
it 3 B (White, Dedrick, Apte, Sizer, & Brismée, 2012) -
Heiko i%lﬁké"%fg%&éi’?‘eﬁ?:}iﬁ%%i,&ﬁi%? 3D B + & ¥ ¥
(magnetic resonance imaging, MRI) » B % & 2 4 7 F
ik BT s AHD s2a 8 £ B2 B 3 I > & & g i ¥ 2 ¢ BB
I o VR AR E N RA M S E S e P BE
m @ AHD & > > 2 #H g g ¥ 2 & 30°fc 90°¢+ E pF > A % 32
T EEH % R F ® (Graichen et al., 1999) - Mayerhoefer
(2009) % % @& * MRI @ ¥ 4 8 4 % % 5 % 3% 4 A %
M e AHD > 4 A 8 75k fr o ¥ Rk 2 B R K8 R &
YR AHD < 5 Mt Tmm o iF F i e A LF R
o A om bR AR R F o st P BT R
7 0 f 60°4r 120°¢ E pF > AHD % % ¥ & -] (Graichen et al.,
1999) -~ @2 F F A 7 P dp o ERE B R DA NS
EEERLF Y A ME M E 60° = &g e Forn o
#Fooom w{ A ARAE D BE S gk P F T oL L gk T o g Y
iz % g 5 ¢ v & (Page, 2011) o

MRI ch 2] 7 % 82 F > & & A 4p %45 B 3 - T & k& 3 i
EERAR LR Y > 3 F QYA ANMEKDBREE T F D

3
]

i
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-  (Michener, Yesilyaprak, Seitz, Timmons, & Walsworth,
2013) o Al * Az F A Pl B A % &2z F R4 B R P B R
Uk AP EE LF L ER DGR OR G E B
B % i & K (Leong, Tsui, Ying, Leung, & Fu, 2012;
Michener et al., 2013) ~» & & # 3 » 2 fl g p F 2 % > #
2 S TN L S S S 23]
AL NI F O - ARG B A S 2 SR S B E
o0 B2 F g oyn (Bastetal.,, 2011) - & 3k P cocking & #
o B s 4Tk + fh R
S E A A= b kRN AE A e T o R4
§

IS ¥ I

FWH G RREEF D A

vk FBFR R H L RRYE K

R i %% # % (Bast et al., 2011) - % »%

g A I p YE S

e

#Iéﬁ‘é"g"ﬁﬁﬁf%“_‘? sy B =X 14 b

€ B
M E A BEERY D F R E g EERF o WL AR
5 T o Al 3 sU U o og R R e Y F L i & R v
(oxyhemoglobin) & = » £ 4 F @ 4 2 B # & % v &4 & i
FoooF R A Z A INA A Ap Mok o B e 2 o O B R R
# @ k *& (Shiro, Arai, Matsubara, lIsogai, & Ushida,
AR A" S
T 4 4% 3 M (Page, 2011) - McClure % % £ P 2 F A ™ & &
fr®2 % AHD 3 B @ > 3R 5 2 e v ¢ P g AHD R °
(McClure, Michener, & Karduna, 2006)
P R ABENTLE A E T ARG HE O AR
ook Rk E e | R
AT o BB AR OZF F ah R S R e B R 0 A

S0

2012) o @ RV E R s R OH T4 T

o

N
I
1%
~=t
Y

=

=
L ZE R M & Bd 0° £ 5

[
Ji
iz
b

E‘h;}i’;lﬁﬁF'E&%‘?Eﬁd)giéégé%ﬁjﬁ-&%ﬁ'ﬁiﬁ-’f*ﬁjﬂ’big}%_g’q

e

45 (Leong et al., 2012; Michener et al., 2013) - & & 3 *%

&
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FEA R R L o AHD R B A& F ) 0 & X EH F B L
: c LR F R AL R e F R A

PEORT AP ELEE G AHRAE AT 227§ E T

:.\
ok
A4
53
i
]
=
o

ok 458 2K kG 40°FF o K M & h g4

v g g0 B F TR DI N S P A O -
JE A e R R - T R S v &2 1 88 % (Hung
et al., 2010) - AHD z B /] # & 0 ad B Rk ¥ & B 5 f& 3] 7]

Fm Mgl 4 BT BH G p 4B AN SRR

=

et
\l*

et

g B EHRERST NP E AHD 5 ) o

K/% Bz th s R dE B Y S e A SERE ERP = S NN
WA G AR TR R L RFRFT G B B o AR
B 8 R >3 A7 i 100 % 0 A AT E

=
3\
Fery

91 % (Jacobson, 2011) - # A& & 3 @& * 5 At F o
3 R IR R E s F R OB o

22



il

): kg &%

=k

B

o

Ea

e

5

‘.3;

i =k

TR
BT
# gE e gr T
42 08 3
C ok
%’5\@:‘,\.':
DR
i e A
S I
N
3¢ R
o3 F o
%o e 4 ok
7 & 4 % -
g R
W4 BB

&g
€ iF T F
4o s 4

¢ 42

B o BF R RE P v T oAl 3 e
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A v E M R

A2 A G D E R A 4 -
VR - N L < E I A
L S T I
= & VU E M S i Y o x pF o
B TRA L TR BT
K F & 4 ¢ g RAEET
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R/

#For# s _ Y
& | Muscle Imblance
RMB + #FSA \ A
L LTi#%or ) E&FMAT)RA 1
8RR R AT |
LT or SA SA~LT|
g hERH ZANLEMD D
ik FIP L &ER & %18 |
C +#% &ER & %41 MR RBE L D
C Impingment ;

Bl 2 A B &G FEFR
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AX

R % AR

AN EE ORIV kR

BOME SR LR EMG

Moe FEa (26 @4 BHe

L fm BEARE® R FE AR -
Bl oo b A% do B 3

@ B #ROM

l 20minS 1 4590 - fAHLAI(1SOM) « AHD - EMG

i)

3

q o A2

26

e

iT

ot

-



(

SRR

(- )E A M & & fiﬁz%mnuTGIﬁ/?Jpﬁ"”ﬁBIE."!
P EBBEE R AR R #HT%’iﬁﬁmwi—ai\%ﬁ
fERAE G F o REHRERAENT 65 R
P3N ABEEMNEG EAFET LY BAK A
"‘zzﬁ%r’“‘#ﬁ"f;'p A A G BgF, (i T,
2003) -
1A ARARF IS 3B L oo
2. % % 1+ 4 60°-120°pF > 4 R R 3N o
3. F < Pl @ (Neer’s Test) 5 BB M 5 & -

4. % H - £ 27 Pl ¥ (Kennedy-Hawkins Test) 5 5
BOE R o
5.%k F suipl & (Supraspinatus Test) 3 B 4 -
6.1 ¥ & =~ B #F (Yergason’s Test) % H & o
% %
1. % % v~ 4 i{& (Biodex System 4 PRO, NY, U.S.A ) -
2.% ML e g £ %k (MP100) -
3. &% B & E o
4.42 5 A & (Terason t3000™ / Echo™ Ultrasound
System, Burlington, U.S.A) -
) & & R E
1./ M & ¢ B F & &8 @ %2 &g RiEE
0B ~ TR T 0 R 0 owm B AR A w4+
[0 ;ﬁ‘%;é—‘ﬁfé BMoa ok T b B IRk o kMY

PR R B OROR R
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2.8 W F T G oS & B X E

Scaption 3 - B A A I g5 F 0T b B &N T iF
B X FH L R RS R L AN TG B
e L & 308 0 FE p R a R RES
KR o Tog b B K_O0 R ~30 R ~60 R B a4p M oE B

Bl 4 A "™ T o 2 X
(Boonstra, 2003; Funk, 2005)

OB E_EE RO AR AT o5 =R o R A LK
oy RN AN T g AR AME T o B4 HE

2

N &
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(=) %
1.

4.9

3.5~ v 4 PR B b R R T

(1) # & jz % (isometric contractions) @ & A ™ * 4
T ook Lok B 0°~ 30°~ 60° B & A4 0° = fA
LREAH - ZERELEfE S E X5 B
kA 1 A4 o

(2)8 & Rl @ b ¥ E oy £ HE 35%
55%  100%# M + £ - % 4 7 5 & ¥ F A7 B
A VR S IR A R
A RY RE A E A PRETNE - AN TG
T ook Tk B 0°~ 30° 60° B & R W 0° = f&
i_}i/»\‘%ljiéfki%‘i;cfﬁ57f'"’3:i9’*5'-’i'5’1§_’.3§_ﬁ“
(5 P NN A: B
% M % (Electromyography, EMG) % =z :

AT R Y g MG g R R R R A
BoAU R B OB o MU R B OB A 7 i * v o B
e T o R 0 P~ 4 5 % % i 1000 Hz o v & 7 5 7
2 (Room Mean Square, RMS) #& & - = & % & 7 &
BORE M A P oA S e s T oA S e s o e e b 2 s 2 -
’9“’9525@’i&?ﬁ%ﬁ#‘éﬁ%z‘?d’éﬁ%«m““1§%$#§75%5ﬁ
Wk FFERpAHAFEF R > F R T ET - &
RS B AR R R AR R e
miE T RERET AR SRR Y TR
BBl Bl L ¥ o
& B By
% £ svd B4 2 @E (peak torque) @ 3 = p| P B T 35
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L
B o

—\

2.5 <~ & £ vvd 353 3 (root mean square, RMS)

B R Y B s 54 0 2% MVC & 7 oo i B ]
o A TR R F R ROVE 2GR R E R R R

WHEE IR A R R FE R E

1

a

WA Y B
2 KRB E 2o R E SR FEE DY RL

Bk R Y ETH P EEP ZF KL 104 &

=~ PUR 3 BEF
® * KINESIO®TEX (Tokyo, Japan) pk# & i7 Bk % - %
LREFARPERE P2 T T RF
(- )RR B R R NS
1.0 4 = wv @t d o3 LRk 3
2.7 4 2 osv o g ook £LOpL R
3.W 4BV R R RRE 2
(=) B # 4w
1. F A 2 ve t sv o s pbF Y R 2 B A A M
R O130°F BT o Ry b A E R RS o R o
48 120% 0 & B L oA ea R g oo B F OB s

- A VE RS > ¥ - ¥ Ay At R
2. T R e vl sk F Y B 0 £ R e R A M
P E 130°% 7 o R by B 6 & gt L R o F - 4

5
¥ 12 &334 % R 2 F k4 o pEA KR 4G 120% -
T oA 2 v v % B B AR T RRT R

%y
A
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3. 4B D v 3 BEE POY Ko £ R A K M o& o
B 130°ZF £ 7 o gk et b PR Rl B G K F 2
% %k A REF KR A G 120% 0 BEF X o AW 7T~9 1
R

T~ oA R R FE T
5 4 R BIHF RIS 3 Jacobson (2011) £ Leong

(2012) % ~ &g A F TP > 2 > X FFFHEL LA B L
Koo I g ook T ¢k B Q°~ 30°- 60°T i 7B B o

1.8 g a (B 4) @ TEE> v 2 8 59 i b

RO B R
2.8 % T R EF bk =R (B D)
FAAME RO Ao R¥ 0° ¥ B

o BB A B o BT hgR o

[ TR T
b e KO T h B o

W5 M R

’L

) FOE TR F R TR E R L

\
p*
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http://zh.wikipedia.org/wiki/%E8%82%A9%E8%83%9B%E9%AA%A8
http://zh.wikipedia.org/wiki/%E8%82%8B%E9%AA%A8

Fz2 &% mTARAELN

o 3 oMM BT B ok R R R AT B A A
g 4 (bandpass filter) 10 Hz - 500 Hz A » 4% ¥ & (7 > ;&
& o (full-wave rectifier) #» & > &3 T F (& > &

21y
- Hx

T
&

% fc % ch RMS » © 12 % MVC 4 7 o

Fr @ FTHRARZRP LK

B AT AR R ARTE (THEREEL)
TR EY AHD & T o+ ® £ & 5 > = Fl 3 £ A4 E
B H 7] 3 % R #ic~ 17 AHD -~ + & 2 pv v T d 2 & e 4 Su
TRE R R RFERARF B GFEREEHER R
R E A HE S T A4 o 973 Bdp vy @ % SPSS for
Windows 12.0 "% %t 3+ & 7 #ic % £ = & 45 » ™ Bonferroni j# i&

Pk L M¥ kLS p<0.05-
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kR e 7 BB 15 LR L E L R R
1

6 ¢ o TaEg s LR AWML L 1o

a1 £RFAAFR

R Ad & # () PE(aA) ME(>T)

MeanxSD MeanzSD MeanzSD
el 5 4 15 20.1+0.8 179.3+5.4 78.7+x10
B 16 20.8+2.2 173.7+5.4 67.4+10.8
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bl

=

B

L

- > ﬁé{z.&f‘ﬁ EMG = 8 F &

ik

N
BN

AR - SR

I RMS

): kg &%

CRCE T

(- )+ po

1.35% 4
2.55% 4
3.100% +#

(_—)-rﬁ\»i'%

Ji

1.35% +#
2.55% 4
3.100% +

) H 4o
1.35% 4
2.55% 4
3.100% 4

¥

—

(%MVC)

A&

&~

L,g‘»i—%sm\'r;\»i—%am\

o

TR EEF P BT

e % £t EMG ®
£ 9
£ 9
£ 9
% £ fc 4 EMG % 1t
£ 5
£ 9
£ 9
% £ o EMG #
£ 5
£ 9
L
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~

2 FAH2ICEMG R ®F AR

B E £ e (N=15)

B ¥R E (N=16)

Pre-test KT test P Pre-test KT test P
35% 36.49 27.65 0.112 27.90 40.19 0.092
0’ 55% 59.83 41.03 0.048* 42.51 66.21 0.005*
100% 94.38 110.84 0.048* 112.01 78.52 0.263
35% 35.44 27.58 0.088 42.37 40.97 0.864
30 R 55% 54.03 42.81 0.097 55.88 82.36 0.086
100% 121.50 87.96 0.091 105.33 114.37 0.560
35% 31.45 36.28 0.451 45.93 39.21 0.378
60 & 55% 59.62 54.55 0.523 69.57 71.28 0.839
100% 101.72 104.22 0.831 112.70 106.77 0.678

TH P g PR A PR (Pre-test) £z pE A sk (KT-test)4p vt s B8 %
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% 3 THIICEMG e HF A

Hzkd £ & (N=15)

k¥ EE (N=16)

Pre-test KT test P Pre-test KT test P
35% 37.04 29.72 0.155 35.01 36.22 0.872
0 R 55% 57.73 57.20 0.047 55.69 56.51 0.924
100% 92.26 85.52 0.528 108.77 101.82 0.567
35% 48.57 45.43 0.712 50.36 43.17 0.211
30 B 55% 65.40 76.67 0.227 64.91 64.62 0.945
100% 105.64 101.22 0.627 108.59 97.00 0.059
35% 60.03 51.55 0.246 61.50 50.82 0.240
60 B 55% 75.55 74.56 0.748 72.98 71.96 0.846
100% 106.78 101.53 0.439 96.74 109.55 0.062
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% 4 FAEICEMG e A g

Bi £ E (N=15)

¥R E (N=16)

Pre-test KT test P Pre-test KT test P
35% 39.06 31.35 0.177 34.45 37.37 0.566
0B 55% 67.40 53.08 0.368 53.62 59.17 0.216
100% 116.64 96.08 0.059 113.04 105.26 0.476
35% 41.06 35.06 0.355 47.32 41.92 0.409
30 & 55% 64.81 52.53 0.175 67.80 69.58 0.851
100% 110.77 103.42 0.368 125.64 107.63 0.216
35% 47.05 43.62 0.496 54.12 49.60 0.368
60 & 55% 68.28 69.52 0.896 79.51 75.93 0.726
100% 105.96 107.53 0.981 111.37 112.52 0.891
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(- )+ &2 % £ Joug EMG s 8 F 4 % 1

~

(1) = =6 % B 0 &

100 ¢ B Pre-test
1 KT
80 |
<
S 60}
s
e
# |
N 40
20 |
0

P o Bk
B 7 1 a3 v 3504 gy A M LG 4 E 0° EMG i
2 0

"m N & & pE A B E (Pre-test) ~T oo i & pE B R FE (KT)
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()% =™ T § 4 B 30 B

7
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Tox i Lo @ pE A Rl 3 (Pre-test) ¥ pk B pl % (KT-test) 4p v

128



- ~ B ¥ T 7 OF O
(-)35%+ & # & T AHD
1.8 ™ T 5 4 E 0 R
EEHRES Bk EE L E PR SRR E R PR
Py AE g FELE (P=225: P=.760) -

15 r
B Pre-test
KT
e
© 10F
(|
I
<
B=
At
‘_4
w05 F
Y
0.0 ,

¥R e ik e
"m ™ & m pE B B ¥ (Pre-test) o & pE A B @ (KT) o

129



R MR E® Bk R L e bho| phB oyl BE R
Bl EP o R HRE A E PR EPEREER P EY E T
BEMEALE (P=019) # % & & 2Rl a ¥ il
(P=.662) -
15
B Pre-test
KT
%k
e
I |
a)
L
<
go
Lt
‘.;
w05}
*f_,Ex
0.0 .

R st o
B 89 35%4‘E_$%J:".’ff§r!ai'@@}/g’30°E;§AHD%;L

"m % 2 & BB Bl (Pre-test) T o & & BE B OBl E (KT) o

"k, % pre-test & KT 4t 5 ¥ ¥ £ £ (p< .05) -

130



15 -
B Pre-test
C1KT
E
© 10r
|
< i
. T
it
A
t.z
¥ 05
Ry
0.0 , |
W 90 35%+ £ 45 T A ™ TG b E 60° P AHD % i

"m, & A & RE B B R (Pre-test) ~T o, & BEE B E (KT)

131



(=)55%+ & # &7 A
1.4 m T 5 ¢ & 0
EEHRBES B E L AR
BlFEY R HRE AR RS SR F R P E? E T
BEM LR (P=013) » % % £ =0l & g ¥ LR

(P=.673) -

15
B Pre-test
KT

10}

05}

kT 7z B (AHD, cm)

0.0 T T
e 1k e

Bl 91 55%4515@?]5111%‘931‘&”/3%0°H$AHD%‘~TL
"m N & @ RE A B F (Pre-test) ~T o A& & RE A B E O (KT) e
"%, % pre-test 2 KT 4 5 8 ¥ £ 8 (p< .05)-

132



R YR ey B E L AR RS REAFE R R

wYo P AE g FEL (P=.441; P=.067) -

1.5
B Pre-test
KT

€
S 10t T T
a
I
<
t
£
‘.4
w05
‘ﬁs‘
0.0

B 92 55%4 £ H T A T g 4 B 30° pF AHD %
+

"m & & pE A R (Pre-test) ~T oy & & BE B R R (KT)

133



1.5
B Pre-test
C_1KT
o X
T
< E T
it
A
‘.‘
w05
‘ﬁs‘
0.0

%%i %&E

B 93 55%+ & & T A M T g b B 60°F AHD # 1t
"% £ & ph B Rl (Pre-test) T o i & RE R Bl E O (KT) o
"k , & & pre-test ¥ KT 4 3 B ¥ £ £ (P< .05) -

134



() 100%+ £ # % T AHD
b

1.4 m T 5

(P=.700) -
15
B Pre-test
1 KT
%k
g |
5 10/ |
@)
I
<
E=
gt
‘.g
w05
‘ﬁs
0.0 , .

B 94 100%"';3_@?]5:‘?}—;'?3;15,@})%OOB;;AHD%;L
"m i & @ pk B Rl (Pre-test) T o™ & pE A R B (KT) o
"k ;& % pre-test#r KT 4p v § 8 ¥ £ £ (p< .05) -

135



15
B Pre-test
KT
e
© 10F
: |
T
<
E=
{rt
‘.‘
w05
Ry
0.0 :

B

B 95 100%4 £ # & T A ™ T G 4 B 30° B AHD % i

o

"m ™ A & RE B Bl E (Pre-test) T o i & RE A B (KT)

136



3. m T 5 ¢ E 60 B

i
P o AE D FHEALE (P=.089; P=.402) -
15 -
B Pre-test
[ 1KT
c
© 10F
g
< T T
B=
At
‘_4
w05 F
S
0.0

B 96 100%415‘_@?]:'1'?}?;93;1@?}5%600%AHD%“

"m R & & RE B B RE (Pre-test) T o i & pE A B E O (KT) o

137



= ~ AHD # © ¥

N Y
AAHD ¢.30 = [AHD _somvcus - AHD_omvcw) = AHD _omvecw] x 100
L0012 A TR M OE R B kR 3
#H ¥ d £ e (N=15) B HRE (N=16)
Pre-test KT test P Pre-test KT test P
35% -0.13 -0.12 0.850 -0.15 -0.12 0.454
0-30 & 55% -0.15 -0.14 0.802 -0.13 -0.13 0.969
100% -0.15 -0.14 0.889 -0.09 -0.11 0.745
35% -0.17 -0.14 0.419 -0.03 -0.05 0.533
30-60 B 55% -0.15 -0.13 0.431 -0.08 -0.06 0.289
100% -0.13 -0.13 0.941 -0.10 -0.10 0.871
35% -0.29 -0.26 0.439 -0.18 -0.17 0.858
60-0 & 55% -0.30 -0.27 0.306 -0.21 -0.19 0.466
100% -0.27 -0.27 0.853 -0.19 -0.20 0.614
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poaoE g g E SRS B A HE SR KA S
o B o E B & R g % (Struyf, Nijs, Baeyens,
Mottram, & Meeusen, 2011) o A Mmooz f E o X
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PEo om] e R AR K 4p B2 F] > kg o3t 60°RF TOAL S s iE
Fowb B iR B M 4e o AL B Rv R M b B 3R B R 0 2 F] AT R 0§
A OB &+ g 0°-60°p > A 2 oevdrom gee ] R A B o& 4
0T 4 ) B R o gL A R A
(upper rotation) (Smith et al., 2009) -

F UT/SA # i v B4k % » (% & F A 3 sv v % i % b A

s A o g 2 #iF 0 A bk BE A W 35%% 5504
T AR O REHREL SR ERATIRFRET RS YR

HE L e BV BE2ZFF R A EREATRRE L

[T

POF £ BB T PR LR AR R B ET O RH

150



a1

FpH TR A A E
100% 4 £ 85 & T o 4
o A e R R T oA A
A0 & A E w4 R

=1

g

ol

R

151

._%
—_ 7
SR
* 4



% - &

BoAvpoon ph o AR P2

o fog B

B
4 f
2009) -

» F T

w g
TR

=2z )
ELY

B

—3;\.

=2

%
B iE B B
» —'I’fi?"
TR

= oy 2
F'j"’

o

it 3

T 34 :
&“ 3L 1l

* o

Y

EREE TN N d

LA

Long,

R ¥V A
# ¥ -

y U F\

E

% g =
¥ not

W

=z
AN ’

bt

y)

o

*
o -

L

pE O pE W
R R ¥ A

A

Y e o W

U

FUp SRR B B ovp B R Bk 2 TR

sw KM R OR R
U S
iller & Osmotherly,
¥ A
1 4

P

£5

2

!
P

%
(M
# th AT §
Al R A

St

&

]’,;"1: U

RO

& g -

2 4 A

=

3

e

7o

H*

"

W

iy WU

e

34

i

i\
X

=

T
»
~

o
¥
P

ek

“E

"

=k

v
(Jaraczewska

I

At

pook

2006) B —iﬁ % W Ry e VU 3 U
%aﬁ?ﬁ—ﬂﬂm]ﬁﬁ%}j"%% ,j,ﬁa'ﬂgma%gﬂt;}ggﬁfrﬁ
£ % % p % (Chang et al., 2012) » & 5 4 A B & p

JI‘:}_ s EZ
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